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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a silicon 
wafer which can achieve a state free from OSF 
and COP by the formation of a ultrathin epitaxial 
layer. 

SOLUTION: This silicon wafer having an epitaxial 
layer is obtained by pulling a silicon ingot at a 
V/Ga of 0.23 to 0.30 mm2/mln.mln and at a V/Gb 
of O. 23 to 0. 30 mm2/min.min, slicing the 
obtained ingot and then forming a 0.2 pm thick 
silicon single crystal epitaxial layer on the surface 
of the obtained wafer. Therein, V (mm/min) is a 
pulling velocity; Ga(°C/mm) is the temperature 
gradient in the axial direction in the center of the 
ingot in a temperature range of the melting point of 

the silicon to 1 ,300°C; Gb^C/mm) is a temperature gradient in the axial direction in the 
peripheral edge of the ingot in the temperature range of the melting point of the silicon 
to 1,300°C. 
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3>'in.^»4> 1 3 0 ort-cfoiaK^HT-en-en-f > 
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Ca^JS 1 ] SSSHMT. 1 0 0 0 °C± 3 0'C(7)ia 

mmx'2^5^mm:>mL. B\m 1 1 3 0'c±3o 
•coisjgffiH-c 1 ~ 1 6 mmmm^ ttzmzmitmm 

milE'> X N<7)^® tclf $ 0 . 2 /X m J.:A±c7) i^tjayS^ 

tfS*5S2] '^xWNi^gScoS^SiiJ^Tin . 2X10 
18a t oms/cm3~l . 6 X 1 0'^ a t o m s/c 
m3 (IBASTM) •C'^)-:>-C. x WN^fifclcBe^lI^^- 
iii^«3] ^3L-^^n^<Dfmm^ii^i. 2x10 

>8at oms/cms*??! (IBASTM) T-ifc-^T. 

3 0 o'ci-coiajg]^t:'-?-n'enBtiiB-< y^y h<n'¥ 

(r/mm) t-r-g.^#, V/GaatXV/Gb*i-eiX'5' 
ixO. 2 3 — 0. 3 0inm2/:}J- ''ClC^-e)J:-3CKnB 

Wm^y^y h$-;^7^XtTf^§iX7t:'^x-yN^H 
0 . 2 xt mJiLtcOi^ y a v^^a^BCOXt:?^ 

[000 1 ] 

>">x->NS.l^-e<7)Mjt:^('M-ri., Hti¥L<{i^ 

U 3 X— >'^^o^St^xtr:?^>'A';^/iSr?g 
^u/cv-'j 3>'>x->N&t/-e^i?jt:^&i::Ba-f-s to 

[0002] 

(Oxidation Induced Stacking Fault. JJJIT, OSF 
SHL/c>^°— ^/P (Crystal Originated Particl 
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ic^-S. S;t:ltffiWSf^<7)i^yn>">x-.'NSrr>'^:::i 
e-y b7&ggfie$ii, CiiO'^x-vN^y?— r -f ^iVii'^y 

scopjimsvwittt, mi.\m^mf7iimwmim 

10 14 (Time Dependent dielectric Breakdown, TDD 
B) . K-fkMWffi#1± (Time Zero Dielectric Breakdo 
wn. TZDB) Ip^^-fkS-eiMHfc^rS, i)tCOP 

xB^ir^t. z<7)f&mimm<Dmmt^'yx . msh<^ 

[0003] liLhcOC: t*»4>. ^#<*mSIlIS&SrSjt-f- 
20 l.3ti6lCfflV%/?>ti-S>'U 3>'»^xWN*»<?>0 S FStXC 
OP5:^-$-l*-, *»oB?3gWJii**n7x-M®rtX-^-{C 

5^ y 3 xWNcoaffilci^ l> 3 ^-^iKaS-xt^ rJ'^f £^ 
^/HS^^li-Txhr^'dfi/^/I^JiSrJgfilcL. COP**^: 

i: ^ x-VN*«#^il-C V^l) . 
[0004 ] 

[^HJ*^'»;95LJ;dfr-Sii!®l L*^L, ^f*: 

30 >">x-v\$rfflV'>TC:c?Da®t:j^^f ?.xb-:5'=ar>-A';P 
«Srji<^&i:. COP*«xb°^dfi^^;p^aB(ca# 
■t-&^SS:^t5. *3t«£*<0£^U3:x'>x-^\TiiC 
o P<7)ffirt-r'cot«-fljA^%— i: *>^> , •r>'^'-< xx 
gCcfcV^Tn7x-yNMf*!Ti^-tcKSWSii>i)^'S';>-f . -I 

[0005] *^HB(7)eW«i, fig^V^xf:5'^i^-r/l'® 
c7)?g^t:'0 S F 7 U -*>oC OPy U -S:^fi£L#Sx 
b'^'^i^^;i^®## v- U 3 y'>x->'Nai/-e<oig3g:^r^ 

xSitX^TfflJifta L7t i: tcK^W X - 

( I G) MlZ^j:*)nhx.\:i^^i^^/U 
I Gffli^y 3>»^x-/^^:!Set-f i: 
[0006] 

wmmsmrf. i ooo*c±3ox:<?5iaKKiBT2~5 
i^HsftJMiL, 1 1 3 0x:±3oic<^iajg®5iBr 
1-16 \^^mmt: Lrcmzm^\:mmmxf& ( o s 

50 F) *<^L^:<r'>i^U3>">x— -'N-C'i>oT, ClCO'^x 
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-^^^mmizm^ 0.2// mi^xtcoi^v 3 ^^mmaox 

^:t3tts^SfB^^^HLfcv^•-X'^^y^ (COP) (r>m^ 
u 3 y-^ X -^Nf ts 0 . 12/^ m*)iii7)c o pcom^ 

3^1 OmXcm^X'h-oX. 0. 1 2;Ltnilil±<;0CO 
iim^<7)f;j^-/\coc O P cfc O'h^ < A^oiJ'-^Sri ^fzib. 
^^Uii Sr?^fiE-r I. J^vfttT, 0 . 12m m ULhc7)C O P 

m^-r'i.<fj&^o-c'=5r<. 0. 1 2/zm*)S<7)copt,^ 
[0007] n^miizmh^mi. m^m nzm^^ 

atoms/cm^ — 1. 6 X 1 0*^ a t om s/cm^ 
(IBASTM) Xh->X. ^3^-^^±W\,Z^ (^-/r 

y^^x-^NT'Si^, if*«2tCf^-S.i^'j3>">a:-^N 

[00081 il^^3 (:rf^S^BJ(i, 11*31 1 IC^S^ 
-^xWNi^igpcoMlljagTin . 2X1 0»8 
at oms/cm33|^}1l (IBASTM) -C'S>-5T, ^x. 

-J^^mzWmm^i)^^Lt::iH^i^^i^^fl'mii^ >- 

<ikS:*t-r, m^mm<r>{&\>^i^v^y^ji-^^iz^j:^, 
[0009] m^m4 izw>^^mii. ^jux^- 

h X LT y 3>"> x->'N^S^jt^«.:^r^tci3 

\>^X. B\±ifjm.i:V (mm/^) tL. i^V^yMi^ 

t^^iso o'ciX'cois^^mmx'^ti^ti-^ y^-y hco 

L. h<7)^^ictj{t-l.fiii:trr6l<oaS^K$:Gb 
(•C/mm) fc-r-Si:^, V/^GamfV/Gbt^^tl^ 
tlO. 2 3~0. 3 Onim2/^^ - •ac^l.J: ^(C^>' 
:f-y hSr^l±{f, -i yd-y hi:^y-(:^LX^m^tifc 
•^x-ys^BtcH^O. 2^tm(?)i^U3>'#i^ac?)xtr 
^^i^A'/PJi^J^fiS-rSC: i: S:#®i-rSxtr^'^f >"V 
yl^Jl##i^';3>'>x-VNC7)Mit:^T'S)l.. it*3S4 
l;^^:^ffiT'i!}jtfl. i: . l?S#ffl^T, 1 0 0 0'C± 

3o°ccr>i§^mx2^5mmm!mL. 1 1 s 

or ± 3 O'CcOiajgieHf 1 - 1 6l^Sf»iJ!ra* Ltzm 



{'3) 000-272998 ( P 2 0 0 0 - 2 7 2 9 9 8 A ) 

4 

tOxWNaffitC^^tTV^JtO. 1 2//mliLh<0CO 
P(4M^-r-S.{f7&»0-C'5r<. 0. 1 2ium*)1iiOCOP 

[0010] ^:*3. COPO-if>fX{4. yt-x-f^'yP;^ 

'^'>':j'<oi?jt^-;>!r-. m^izx-oxm^hmi:^-rz 

tifihhfzib. ^mmmf>zio\.^X ro. l ^jumcryCO 
Pj MllAttMcOKLA-Te nc o rtt^<?)S 
FS6 2 0 0>'U-X. ADEttS'7)CR8 0>''J-X 
X{iBi[^^x:^>''xT y >'^^ttlS<^L S 6 0 0 0 i'U 
10 -Xcr)^J^-7-^'!'f\^A'^y'S'X:0. 1 2MmOffiS:S^ 
fCOP^rV^a, ^i-z±sf<-r-^^lV:^'^y9X'%]:m 

^tii>mit^ v^^uyy'ry:^ :^m-<^m%mx'h 

*). m^nmim (AFM) tcJcSHM-Cii^rV^, 
[00 11] 

zmi,zx*)^^ y hY-y^f^coi^v^ywmnph^ yd 

«y h Sr 3 :7 ( Voronkov ) coai&tcS-:? V>/iB)r^(?) 
B\±ifmm'ruy r ^ )VX'^\±.W. zcn^ ydyh^x 
y-ixLxmk^fl^, -JRWtc, CZ^fciiO^ yh 

20 y-yjFrt<Oi^ u 3 £^ u 3 ym.m^<r>4 yd 

y hS-5l±{f^s:fc#t:«, i^!;3>#^^{ct3ftS:XR5 
kLX. AX?& (point defect) (agglomerat 
es : E.<mXm ijm^-t^. }^mi^-:!(}y'>--A 

xmt-( yiS'-x^i^^j]^}^f&b^'^o--:>(7>-m:^^ 
mmt^h -s. . y i^-^mt—^co yva ym^ 

^|!iS(c=3rS. lSWi^y3>'|g^^NS^«!5^ 

30 yi?-x^iy-^jV)^mz^^. 

[0012] j^mii-mfi^izi^ u 3 ymm ( ^Hi^ u 
3>) t^ydyv im^i^^jriy) <^[si<^^®-cje 

i^^)VMxm<n^ix^fiwmiixm^-K\ ^m-^m lx . 

^—ijyi^—Mit. 0 (vacancy agglomerates) X{4-^ y 
Xf-v'A'/USS 0 (interstitial agglomerates) 

40 ^HLTfi^t- SHi>:7cflKfefcs. ^-^yi^-mt. 

OtiBUKBL-tCOPCOftet;, LSTD (Laser Scatter! 
■ ng Tomograph Defects) XJ4FPD (Flow Pattern Def 

ects) tmftihxm^ii^. 4 y^f-xi-z^-rjmt 

OtiL/D (Urge/Dislocation) Hi OXJi-r-fJ^n 
■}r-i^3yXmtmiti^X?&i:^ts. F P 0^:14, 
yd'yhi:Xy-(:^LXim$tltci^V^y^ji-^^^ 
3 0^S-b3 (Secco) X y^^'^^JR-C-ft^X y^y:/ 

Ltit^izmti?,^m^yci-j^i'-yi:s.'rhim<o 

mx'f)'o. LSTDtii. >-vzj>mm^f^izmmi: 

50 mMLfct^izi^Vziyt{m^j:i>mifim^^LWLiUt 
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[0013] d<o V3:7coiIt&ll, :XPfi^i!c**ii'-^v\iS 

h-i^v^ ymM<^mf&m<r>i^^mi: G ( ♦C/m m ) 

V/G (mm2/^--C) ^r^Jffll-t-SC: 

ii^-/jy'>-^'S^ y^-y hi)-m^^tii>Km. v/ 

mmizm^-f y::fy h^m^imzx^^x-r^^ib 
mmmzmm^ y^-y ht:^ j:-'>^i,zx^-< 

>f yd^v hc7)li:^rr&i::^^-f xa^/>?.7-<:^$i^7t'^i— 
>'^^oiii22^^fv\ Hi-i^S^l^-i^a ^Sr^Oil-rcii: 

3 y<7)/ci6c7)§|Ji(f jg^ra^ r 1 . 2mmX^ 
<0i d =3r^V ^§|±»f i$JK ( a ) 3&»<i> 0. 5m m/^JJ-*^® 

v^^i±ft'jss (c) Rr/wv^^^B\±ifim. id) izmm 

[0015] m^j:->tzmmx'3\±if^tim^m(Dmm-( 
yv' y hii^mzmfj\^i/zxy^ x^ix^, mM<^yy 

i^3y<7)m^(7)mwmm^ii>m:^^tL. ^v^-cssa^r^i 

±{f2JKr a :7 T fUtf^^ $ n , -?-<7)r n yr^ JUX' 
y^ yhijmm^tih. ll^c^5l±(faSra7T-f 
Mimmco-i yrt y h£7)iSg, <tffl$it^i^^<7)J^ -y h 

[0 0 16] ^|±(f3ajS^^^l3ffiT$-tirTV/GS:ii 
•y hrtTco^-^^Vv—gs^J^*^ [ V] , ^y-^-x 
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X/>{y'^-x^>'^)i'mt. 0*^'#ffiL^iv\°-7x^'h 

[ p ] i: tr-en-fn^^ixs . m 3 ic:^^-^^ 3 

IC, ^-rf y h<7)||!i:6r|nifiiaPi{i. ^•CiOMi^*i'<.- 
;&>'i/-SS«l«t**So figP2{±ft'5«llc^-;*i^£^ 

u i^i/at/^ft'^oM"- :7 X ^ h mtii^ists . * ^cias p 

3\i^^\,zK-:^ yi^-iii^j:\,^Lm.U^iz^ y9-x^ 

[00 17] a3*>^Bfl^*»=5rJ:9tc. ^2^Pl^c^^£; 

m:hh, fiaP2lc^ti5L;'in^xWNW2ti4'ifctc:'<.- 
W4{±^ y^-x^i^^)^^^^) yyRx/'P^^^-y 

xi?hM1^5r#tf. i:^cfiaP3lC*|-JSEt:^v:'>x-yNW3 

-^fUt^^yfOX'^X^-^-y x ^ hS^Tft s . 
[0018] '>x-^NW2lS. S!S#HmT. 1000 

■'c±3o°ccr>is,m.^mx'2'-'5t^^msmL. Bim^i 

1 3 0'C± 3 0'C<r>MMmX' 1 — 1 6^^#!i3!!ia-tS 
20 t.m4 iz^X oiz^ji -J\<r)^M^a) 1/2 #igt:o 
S F U -S . ■aaP2tc^tfEL:'t:'>x->'\W2 

*^4.{4a P 1 lc^*ji5L/i'> X -vNWi tci6]*» O s F 
U y^^(7)miiick L.m5 iZTfi-tX o tcfita P 1 testis 
LJt'>x->'NWif{i-f >'::^-y hcO^S:i8;c.. JJei*K 

-fbJaaLT t>o s f u v^ti^ t-^v^, 
[0019] L*»L, -«^£l<>t^^asPl^=*r^5L/^'>x 

— >'nWi -C'W!^ X — >'N{;3Siii*^^>'> X —f\<r>^>L^\,z^t'' 
on. X<7yX^^j:COPiji^m'ti>iSm\,zhh</) 

x\ ^%m<r>im.ib^3\±}f:^^t. {4gPitc*ti5-r 

30 ^mmi^y^-yh'^mzhfz'>xmm-h:Hmx'h'y 
X. tp-o^ y^ yV<r>^'t^\,zt6»&m)i^<r>^mLi 

G&h L, ^r**-/ h<O^StC*3ttSWl^ri6liOiaK^3il 

^Ght'tth^\,z. y/G^Rlfv/Ghifi^ix^ix 
0. 2 3~0. 3 0mm2/':»- 'CtC^SJ:aiC-<yd" 

x->'NCO«t"t^twJjJV^T€0. 1 2jumJ.Xh<^COP<^ 
(±0. 5ffl/cm2mTlC^0. »>x->'N^®lC*D{t-S. 
0. 1 2jum5fcSlcOCOPCO^{i3~l 0ffl//cm2<?5 
&miiZ9m^iXh, VXGiRXfV/GWO. 23mm 

0. 3 0mm2/^ - -CSTjei-Si:. 'J n ;x#«gS>f 
:^rJ' y hCOmmi^-'R^f.Z^Jih. 
[0020]0. 12/i miJUKOC O PMrn^Ltzf!^ 
<r)n—n-'{^iVi3^y'9XM'^-th, 0. l 2/zm5K)1l 
(?)COPc7)3^. 0. 1 0/zmfel±c7)COP{i|tfKfiL7t 

2/im*)SI<'9COP{4, FPDSr^&'^yh-rSClfctCi 
OjU^SAV ^V^«!^ilFm2 5 2031 6-f-<0 r^^ij 

ay-^x-McofiS/he-y t;»^v^-cjffl^ 
50 "^ixh. Z(m.^-}iW,t. i^-'r^-7)Vfi'^y9'km\.^ 
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r^LT. ||gt?^f^«0'7x-^N^M<^f bitSrCliO/N- 
jtf^»>x->'N^BOf!t>'htry h<7):^# $ i:-e<0l8cS:«i 
[00 2 1] ^^HJcos^Uny^x— >'N{i. MtOx— 

SrlTX&5^l.o«c7)lIISS^iS. *-y hV-y^l^Offi 
-5 c i: i:: J; 0 . x->'^ff <^ffi!S2ilM*»'*Jt» 
^tlh. n^x-VNrtai^OigSiiKSrl. 2X1 018 at 
oms/cm3~l. 6X 1 Qisa t oms/cni3 ((g 
ASTM) t2LT. '^xWN^f^ctcBf^JgTSr^^iiS-ii- 

— 1 1 0 >j -y v-i; ^v^ittsjs-if i-sen^ 

0(5'<7)IsIIk^;S2- 4~12rpm. jf^yh V— ><PI*I<50 
E:;>3^ 20~80To r rtc^l>J;d4:*iJfflI-rS. IG 
fflX'^l^{SSr3g«lJg<^i^U x->'N{±, '>x->'n|*I 
SBcr)l?9g?8J^^ 1 - 2 X 1 0'8 a t om s/cm3*?p| 
(IBASTM) i,zUm^flh. ^(rmWi^\Z-thfc.^ 

\,z\imutr)Vriv(r>'^^ 8 0— 1 5 0 y y hyi^/ 
^5-. U n :^igit!BjS-i!f i. l»^-So{2'<OlHli£iIiK2: 4 
~9rpm. ;^>y hV-yri^IiOEEl^jS: 1 5~6 0To 

-fXtTf^$ni''v:i^U3>^'>x->'N<o^ffitC{i. S^'J 

^. C:c7)Xf:J'^i/-r;Wii{i:, 0 0 0-1 2 0 0°C 

o^iaT'-fb^WMfflits (cvD) ffiicio, mmti^ 
Uay (SiC i4) (H2) ;{r;«>T-S7c$-ii:Sc: 

ht,zi:^m^^ixh. >rc-C'/?$0. 2AtmIjLhi^J^tf 

^^^liflOx-^N^ffit^ltLTV^/^O. 12/xmljLh 
<7)COP{iM^^-rS{f*»'5-C=5r<, 0. 12;uin*}||0 
COPi^^{cfi^-r^. fiP*>, '^xWN^ffl^filticij 
{tl,COPc7)St*»'01@ (COPyj-) ^EC 
VD^tcJ:!)^. xf^'^j^A'/L'®cO/P§*^0. 2/i 

a<7)II$7!)-'0 . 2 m*)1|-C'{iC O Pti+^lCM^ L^T 
S»aJSffli7)Xf^'^i^-\';W;i##>-'J3>">x- 

[0023] 
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immm] mz^m^<^mmi:immt ti^tzmm- 
<msmi>m3izmLfziiLmPiizMm-thmmi^ 

i^d- y hit^lzhtzr>x^&-ti> i d fc:. *»-?-f v^-y 

10 $r*^ 1 1 0 U -y h/W/^. U 3 y^HifeSrffi'X 1. 5^ 
^-:>{arc7)I5JSg^^$!;5~l 0 r pm, ^-y VY-V^ 
rt«^ff:^3$:*<76 0Torrfc*ltJ*L^. ieLf^liff 

.ri:icJ:0. agS'f i^f-cJi:$7 4 0jLtm60i^'j3y 

'>x->'N$-fflSLfe. fflSL:t3*><^5*fe<^)i'U3>"> 
xW\^COPi5[<oa0^i:L. SiJ<05tJtSr»:^x->'N4' 

[0024] <mm 2 >iii60y 1 1 nmz Lxn^ix 

20 /i>'U3>">x-VNi&OSF*J®^£-fl:'^-S*»5*>ia'^€) 

-r. -en-fiX^O^iBl^MffCVDS (SOTo r r ) {C 
iO. mSiiti^^J^y (SiC U) S-?K^ (Hz) 

[0025] nsfefifj 1 Rifmmm2<r)^5iii:<7)i^v 

'>x— >'NCO^a<7)il:@2 0 0mm<7)P3rtlCiJttl>0. 1 
2 At mljUiiOC O P<7)»Sr f ^n'-^^ fVft^V^ 
(KLA-Te nc o rtt^, S F S 6 2 0 0 ) SrfflU 

@2 0 Omm<ORrttC*>ttS 0 . 1 2 jum^^coeOP 
coa$-1u^Ufe#l^ll2 5 2 0 3 1 6^<0 r i^y rii^^ 
xWNC7)^/he-y hi7)filiii*^J n-<nV- 

1 tZ:^^^. ifc«S5C03ti^>. PI-<^P— !f>'^•— f >f ^ 
lV:h'^V-9^m^^Xm%.\.tzh%\.Z.^^XifiO. 12 
^zm*)1lT-*>-S.COPc7)S;c*^5jl/cm2#l£t. 0. 
1 2jL£mia±OCOPcoaA*Hffl/'cm2#?tri.i^y 
3:^'>x->'N&lt*2CTlkL^. -eLTiOv-Uny^^ 
40 x-^Nt^^ffitcHJfiflaJ 1 i: PI^t= 1 P.xtm-<r>:t.\^^^l/ 
■v/PJIS-J^^Lj^v:. 3cOXlf^^j^A'/Piift^S^U3>' 
'>x-^NS:tt:!KC?y2i: tit. 

[0026] mm 1 at^Jtisifl^i i «^»ij<o* 5r<7)>'U 

i-i!f:-(yfymM^Vr ( S I MS ) icJ: 'OM^Ltz. -e 
<7)^i^mi:^Hzijk-t, z.ixt><r)^i\.^fi.<7)^^^im. 

1 (CS^f. 
[0027] 

50 



(=6) 000-272998 (P2000-272998A) 

1 0 









O S F 










(aloBs/cm*) 
(IBASTM) 




<o. i2m 


^0.1 Zen 


<0. 12A1D 




mmm 1 


6.5 


0. 35 






I. 32 


— 


mmm2 






0 


0 






tt»^ 1 


5 


1 






1.34 










0 


0. 5 




*0 



[0 0 28] *l*»^>HJ'^)*^^J:otC. 0. 

>1|c?:)COP<^ia:(4, ik^i(7)i/U3>''>x->'NT'Ji5 

jt_ysX-{i^i^6. Sli/cm^TAoTt. i-tO. 1 

>'NT'(iHi/cm2-C'S>-:>3t«OiC*ttt:, ^^iCOv- 
i;n>''>x->'N-C<i¥i^0. 3 5<l/'cin2-C^-55:*>-3 20 

iHJgj&i^^Jl. 3X 1 O'Sat oms/cm3-C3^0. I 

I —J WO S F 3!)*Sii£-fb L , iJ^Z.<r>-^ X — VN-Cii 0 . 
1 2;um*j||<^COP<7)|^*i^%0ffl/cm2, 0- 1 
2AimIjLhc0COPiO^*^'^i^0. SH/c m^T'S)^ 
fcc^lC^t LT , 2Cr>>'Uziy^j: -^sXUO S F 

JiSltt-fbHi-f . A^O-K^^^xWNT'tiO. 12jumiai: 
cOCOPJi^t&fiO^i: 0. 1 2jum*j1|(^COPlC-PV^ 

—^\X'W&LX\>'>fzO . 1 2/tm*)1l<7)COP{i. Xf 
rJ' A'.'Wii L^iklK0<J 2 X -/Nt^fc V ^TiH 
fl^L'Srt^. c:a{4Jt«?fiajiO'>x->'NC7)COP7!>«^M^ 
lC0'^x->'>cDCOP J; 0±# < , 1 /X mg;Sc7)-X 

[0029] <^J£CT3at/JtSf0^J3 >^)Kxb-^^i^ 

MJE (8OT0 r r) T-HifefiWJl i:JtlSJ^Jl<0#'>x- 
>'^$•fflV^, xe^'^>'^;UJiiOl¥SSr0. 2jLtm. 3/i 40 
m, 5;uin, 7 umRX/ 1 0 umt^'it^^fzt^<r>^ 



kMtiXtr^J'dfi^A'^I^S^-je^LJtJ^tJi. 0. 2 /fin 

ff*»^-r'<.T COP ipm^L. copy*j -x'h^<r>t,z 

nVX. JtlKCTl«0'>xWN^Mtcxt*'^i^^;l^;i«: 
mWLl^rz^^izM^ 5/xm-C^oi:COP3&<?mtTV^ 

[0030] 

^i,->xf v-A-yusojg^T'O s F 7 1; — *»OC O P 

7 'J -5. 'J rj y'>x->'N$:f§S CI tS^'T'^ 

LT^Vh ( I G) iltC'5rO# 

S I Gffli^'Jny^x-MSrSSSit-r&CltfC'^l., 
[llffi«OfS#^iiBHl 

[01] if^uyay<n^imrf\'^fz. v/GJt*«ES# 

[021 ma<?)5i±tf ajiKro iv^^^h t^it) 

[113 ] ^f&BJtCiS^^ hO'<>-:^>'v'-^ 

[04] 03(oc][aP2t:*tJEE-rsi^U3>">x-/NW2 
to s F3&»'ai3s-rstt?a^^-r0. 

[05] 03iOfifiPit:*tlS-f--Sj^U3>">x-/NWi 

liZO S F3&«aj3lL=Srv^^^i}l$rS^-r0, 
[06] |ISfe^3&lXJt!S^J3<Oxe:J'dfS/^,;uJi<o^ 



• 



(^7) 000-272998 ( P 2 0 0 0 - 2 7 2 9 9 8 A) 



[HI] 



[^2] 




m9t- CV/G), 
V/G 




-f>=fyhcoft;S (mm) 



[03] 



[04] 



(y/c:fc) 




A 




A— OSF »J 



[05] 



[06] 




SQO 



4D0 

< 300 
! 

M 
£ 

S 200 
Q 



100 



0 0,2 



^V— o- 



5 7 10 



